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WHAT IS CLAIMED IS: 

1. An optical head device comprising: 
a first light source for emitting a light beam of 

a first wavelength; 

a second light source which em/its a light beam of 
a second wavelength differing frony said first 
wavelength; 

a single block wherein the /first and the second 
light source are aligned thereon; and 

a diffraction grating whiJch is provided on the 
optical path between said first light source and an 
objective lens and on the opt/ical path between said 
second light source and the objective lens and which 
has a first-order diffraction efficiency of almost zero 
for the light beam from said first light source and 
emits the first-order diffraction light for the light 
beam from said second licpt source. 

2. The optical head device according to claim 1, 
wherein the depth hO off the grating groove of said 
diffraction grating is /expressed by 

hO = m- X 1/ On - 1) 
where n is the yefractive index of said 
diffraction grating,/ X 1 is the wavelength of said 
first light source,/ and m is a natural number. 

3. The opticyal head device according to claim 2, 
wherein said m is/l. 

4. The optical head device according to claim 1, 
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wherein the first-order diffraction light from said 
second light source is used to sense a tracking error 
signal. / 

5. The optical head device according to any one 
of claims 1 to 4 , wherein s^id first light source and 
second light source are a multi-wavelength 
semiconductor laser array/ 

6. An optical heaa device comprising: 

a first light sourice for emitting a light beam of 
a first wavelength; / 

a second light source which emits a light beam of 
a second wavelength differing from said first 
wavelength ; / 

a single block wherein the first and the second 
light source are ^Ligned thereon; 

a first diffraction grating which has a first- 
order diffraction efficiency of almost zero for the 
light beam from said first light source and emits the 
first-order diffraction light for the light beam from 
said second licpt source; and 

a second diffraction grating which emits the 
first-order di/ffraction light for the light beam 
from said first light source and has a first-order 
diffraction efficiency of almost zero for the light 
beam from s^id second light source, 

7. The optical head device according to claim 6, 
wherein thef depth hOl of the grating groove of said 



first diffraction grating is expressed by 

hOl = m- X l/(nl - 1) cLftd 
the depth h02 of the grat/ng groove of said second 
diffraction grating is expressed by 

h02 = m- X 2/ (n2 - /) 
where nl is the ref radtive index of said first 
diffraction grating, n2 i^ the refractive index of said 
second diffraction grating/ X 1 is the wavelength of 
said first light source,/ X 2 is the wavelength of said 
second light source, arLa ml and m2 are natural numbers. 

8. The optical hjead device according to claim 7, 
wherein at least one <bf said ml and m2 is 1. 

9. The optical/head device according to any one 
of claims 6, 7 and 81, wherein said first diffraction 
grating and said second diffraction grating are formed 
integrally on a sutostrate. 

10. An optical head device comprising: 

a first liglm: source for emitting a light beam of 
a first wavelength; 

a second l;yght source which emits a light beam of 
a second wavelength differing from said first 
wavelength; / 

a single plock wherein the first and the second 
light source are aligned thereon; and 

a hologram which projects a light beam onto 
a recording medium and directs the reflected light from 
the recording medium to a photodetector , wherein 
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said hologram is a nonnolarization hologram. 
11. The optical head device according to claim 10, 
wherein said nonpolarizayion hologram has 
an asymmetrical grating/ 
5 12. The optical head device according to claim 10, 

wherein said nonpolayization hologram has a blaze 
grating . 

13. The optical head device according to claim 10, 
wherein said nonpcxlarization hologram has an 

10 asymmetrical stepwise grating. 

14. An optical head device comprising: 
a first lijght source for emitting a light beam of 

a first wa^ele/igth; 

a secOtW flight source which emits a light beam of 
15 a second wa^fefT^ngth differing from said first 

wavelength; 

a single block wherein the first and the second 
light sourge are aligned thereon; and 

an objective lens for causing the light beams from 
20 said first light source and second light source to 

converge /on a recording medium, wherein 

the optical axis of said objective lens is 
positicped asymmetrically with the optical axes of said 
first and second light sources. 
25 1?. The optical head device according to claim 13, 

wherefin said recording medium includes a first disk to 
be yead from when said first light source is used and 
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a second disk to be read from/when said second light 
source is used and satisfies/ the following expressions: 
tl < t2 and 5 1 > 5 2 / 

where tl is the subafcrate thickness of the first 
disk, t2 is the substraye thickness of the second disk, 
5 1 is the distance between the optical axis of said 
first light source ana that of said objective lens, and 
5 2 is the distance between the optical axis of said 
second light source and that of said objective lens. 

16. The optical head device according to claim 14, 
wherein the opt/icad axis of said second light source 
almost coincidei'yith the optical axis of said 
objective. / 

17. The optical head device according to claim 14, 
wherein sai<^((f:irst and second light sources are 
composed of M multi-wavelength laser array. 

18. An optical head device comprising; 

a finst light source for emitting a light beam of 
a first wavelength; 

a second light source which emits a second 
wavelength differing from said first light wavelength; 

a single block wherein the first and the second 
light source are aligned thereon; and 

an objective lens for causing the light beams from 
said first light source and second light source to 
converge on a recording medium, wherein 

/ the position of the optical axis of said objective 
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lens is disposed at least between the optical axes of 
beams of saiti first and second light sources, and the 
optical axis rof said objective lens coincide with the 
optical axis ©f the beam of light of a shorter 
wavelength than another one, or disposed to near 
position to the optical axis of the beam of light of 
shorter wavelength than the beam of light of a longer 
wavelength- \ 

19. The optiical head device according to claim 18, 
wherein said recording medium includes a first disk to 
be read from wheri said first light source is used and a 
second disk to betread from when said second light 
source is used ancA satisfies the following expressions; 

tl (DVD) < t2\(CD) 5 1 (DVD) < 52 (CD) 
where tl is the substrate thickness of the first 
disk, t2 is the subatrate thickness of the second disk, 
5 1 is the distance Between the optical axis of said 
first light source ana that of said objective lens, and 
5 2 is the distance between the optical axis of said 
second light source anM that of said objective lens, 

20. The optical head device according to claim 18, 
wherein said first and second light sources are 
composed of a multi-waveLength laser array. 

21. An optical head Vievice comprising: 

a first light source\for emitting a light beam of 
a first wavelength; \ 

a second light source which emits a light beam of 
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a secqnd wavelength differing from said first 
waveleAgth; 

an\objective lens for causing the laser light from 
said first or second light source to converge on an 
optical disk; 

a sinVjle block wherein the first and the second 
light source are aligned thereon; and 

a hologram for diffracting the light reflected' 
from said optical disk and returned through said 
objective lens and directing the reflected light to 
a light-receiw.ng element, wherein 

the centei of said hologram is aligned with 
the midpoint between the optical axis of said first 
light source and\that of said second light source in 
projection on saiM hologram. 

22. The optical head device according to claim 21, 
wherein, if the distance between the center of said 
hologram and the optVlcal axis of said first light 
source is 5 1 and the\ distance between the center of 
said hologram and the\optical axis of said second 
light source is 5 2 in \a projection plane in the 
direction of the optical axis of said objective lens, 
the equation 5 1 = 5 2 ia almost satisfied. 

23. The optical head device according to claim 21, 
wherein, if the distance between the center of said 
hologram and the optical axis of said first light 
source is 5 1 and the distance between the center of 
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said holognam and the optical axis of said second 
light source is 5 2 in a projection plane in the 
direction of\the optical axis of said objective lens, 
the expression 5 1 < 5 2 is almost satisfied. 

24. The optical head device according to claim 21, 
wherein said hologram is used to sense a shift in focus 
by a mixed aberration method. 

25. An optical head device comprising: 

a first light source for emitting a light beam of 
a first wavelength; 

a second light source which emits a light beam of 
a second wavelengthA differing from said first 
wavelength; \ 

a single block wierein the first and the second 
light source are aligned thereon; 

an objective lens \f or causing the laser light 
from said first or second light source to converge on 
an optical disk; and \ 

a hologram for diffracting the light reflected 
from said optical disk and\returned through said 
objective lens and directing the reflected light to 
a light-receiving element, wherein 

if the distance between \said first light source 
and said second light source hs 5 , the distance between 
said first and second light sources and said hologram 
is in the range from 20 5 to 40 a. 

26. The optical head device\according to claim 25, 
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wherein said hologram is a nonpolarization hologram. 

27. Ah optical head device comprising: 

a first light source for emitting a light beam of 
a first waveVLength; 

a secona light source which emits a light beam of 
a second wavelength differing from said first 
wavelength; \ 

an objective lens for causing the laser light from 
said first or second light source to converge on an 
optical disk; \ 

a single block wherein the first and the second 
light source are aligned thereon; and 

a hologram fon diffracting the light reflected 
from said optical dibk and returned through said 
objective lens and directing the reflected light to 
a light-receiving element, wherein 

said hologram haa a first marker attached to the 
projected position in Ahe direction of the optical axis 
of said second light source, the first marker serving 
as a mark in installing said hologram. 

28. An optical head \device comprising: 

a first light source! for emitting a light beam of 
a first wavelength; \ 

a second light source! which emits a light beam of 
a second wavelength differing from said first 
wavelength; \ 

an objective lens for ckusing the laser light 
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from saidVfirst or second light source to converge on 
an opticalA disk; 

a single block wherein the first and the second 
light source are aligned thereon; and 

a hologram for diffracting the light. reflected 
from said optical disk and returned through said 
objective lens and directing the reflected light to 
a light-receiving element, wherein 

said hologram has a first marker attached to 
the position off the midpoint between the projected 
position in the\ direction of the optical axis of said 
first light sounce and the projected position in the 
direction of the\optical axis of said second light 
source, the firstA marker serving as a mark in 
installing said hdlogram, 

29. The optical head device according to any one 
of claims 26 and 2*A, wherein, if the numerical aperture 
when the light beamlfrom said first light source is 
used is NA1 and the yiumerical aperture when the light 
beam from said second light source is used is NA2 , the 
expression NA1 > NA2 lis satisfied. 

30- The optical head device according to any 
one of claims 27 and 28, wherein said hologram has 
a second marker attactied to the position corresponding 
to an optical axis extending to any point on said 
light-receiving element . 

31. The optical head device according to claim 30, 
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wherein said any point is the center of said light- 
receiving\ element . 

32. Oihe optical head device according to claim 30, 
wherein satd any point is the marker provided on said 
light-receiving element, 

33. A fclisk drive system comprising: 
a firs-t light source for emitting a light beam of 

a first wavelength; 

a second light source which emits a light beam of 
a second wavelength differing from said first 
wavelength; 

a single &lock wherein the first and the second 
light source are aligned thereon; and 

a dif f ractibn grating which is placed on the 
optical path between said first light source and an 
objective lens and on the optical path between said 
second light sourcJp and the objective and which 
produces almost 100\fe of the 0-order diffraction light 
for the light beam fkrom said first light source and has 
a first-order diffraction efficiency of almost zero and 
emits the 0-order and\ first-order diffraction light for 
the light beam from savLd second light . source ; 

a hologram which is placed on the optical path 
between said objective lens and said diffraction 
grating and directs the light projected on an optical 
disk via said objective lens and reflected from the 
optical disk via said objective to a light-receiving 




a signal processing circuit which processes the 
photoelectric conversion output from said light- 
receivinq element and subjects the photoelectric 
conversion output of the reflected light corresponding 
to said first-order diffraction light to a tracking 
error process and obtains a signal playback output 
and/or a tracking error signal by phase sensing for the 
photoelectric conversion output of the reflected light 
corresponding to the 0-order diffraction light. 



